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DcacripCion [Oimcane ■3o6peTeHKfil: 

Iff3o6peTeeMe omxarrcH k ofinacrni paMoarao-ioonfnifaaaBhOL pa6oT (PHP)» a micHBo k caiQco6aM 
BoocToaoancawi rcpumraBoenc ofirttpfshtx Konoim. 

Ha BBcreH csiooo6 BttocTaaoBncmiH rcpMrrvzHocmi o6ca^^ED>ix KonoHH, ^njoHoxxufA cnyoc kohohbu 
Bacocso-KOMiipeoDopHbix T|iy6 (HKT) bhxc KHTcpBana mpymcfniH o^ci^^Boft KonoBBU. saKa^iBBaBKe 
TflirfnHHHp>Mnua pacTBopa d HKT npH orKpurraM saTpy^HOM npocTpaBcnse. ncmraciA HKT Bbcmc 
pacqerBoro yposHX raiinoHiipyioiiiero pacreopa b cKBaxsrae, npo^aamiBaBBe TaunoHBpyiM^H^ pacreopa 
sa o6c2ppyio conoHHy npK saKpUTou 3aTpy(SH0M npocrpaBCTBc 

Hq^ocrarvB aHanora 3axjnomaxrrcn d tom, ^rro, eo-nepeux. nponaEKa TaMiioaHpyiuuijeit> pacreopa b 
aasonoBBoe up ociyaacTPO aooMOXBa ranue oom abioosm TO6farro^HiJW flaaacaacM, iro Be6e3oaacao 
menocisocni ocranuBoft o6ciypu>ft xohohbu, Do-eropbix ics-aa ycs^oiaaocTB TOMnaaapyioiqTDc 

iiarcpBaJiOB pf lyni^riTiifiiin iii orepai^ril ae apcnmnacT 60%. 

Haxtfonee fimanoc x Bso^peremDo no rexmBoutt csnqBOcra iiBnfierrcfi cnooo6 ycTaaaem zuiacTb^pn o 
tuntpBmt BcrcpcMenpiBocTH o6c«\nBDA soTOBBbi iqrreM n^pcspfainiH aoBu wBorpueiuHUuuin Maayrpm 
nnaeiwpcu b3 MeramnnBcsoft Tpy6u c oocjunyM^DM ee pacam^ieBBCM sa cncr oo^abbic BsCSbrnmBoro 

HenocraroK HsaecTaarD ciioco<5a saxAroarxxsi b tom. trro nnacTbipb EOdionBaa b3 Merranixa. a aro bb 
noaooniiBT MarrcpKan nnacTbipH iMf^aamaaerb o cam^KTZB Tpeavi^ d o6civ^k rojidbhc. 

3^«<ia aag m pqaer cg b noeumeaBB d^^TBEBDcm peMovtBO^CMOUDgBiaBux palSor npB t^nHOBpeueamiu 
moKCfOPi Tpy|i(03aTpaT. 

nocrafinoiBafi si^atia nocTBrarrcfi tcu. uto b cnooo<Se. BvncnaaaasFU ncpcxpbiTBe aoHbi HtrepMranBOcni 
o6c^nHbix KonoHH Kstayr^ nnacmtpeu, Pb u nui H BBHbPi b bbjxc Ae^apioipyeMoft Tpy6bc, paciinq>eHi[c 
nnacTbipfl no Doeft j^nnBc nyreu cosnatora BS^btTOwarx) p[aaneHHH« b KaioQcrae /(e^opuapyeuoft Tpy6br 
Bcnonuynrr Tpy6y h3 Tep»«innaeTinBaro uaTqiaana. a ic30i>itoiiboc ^^amesBe oos^axyr 3a cwr 
pacompcHHH caM(^>a3orpeBaioimerocH r pac m Mp>uomerocH uaTCpHana. KorapuM 3anojniHKrr Tfy6y K3 
TepMoiina L ' in*JBu ro uarrcpHana nepQ^ nepcKpuTHCM aoHiii bctcpmcth^hocth o6c4nHOH KCVioHHbi. B kahoctoc 
tepkixamacxmaaro uaTepaana McnoiiKayKyr namGnvnea. a b KanecTse canDpadorpeBannqerocH h 
caMppacni Hpwmi B LXi cg uaTq>B»na acnonbaypT CKTS - CMecb B3BecntoaiyK) ffW ropaboc b tfy poBwy pagor. 

CHTB npm iauuj f i \ rnaaahot ofipaaen. iq»a paspymesBB opof^BbOC Apyuaux MaTcpaaiXDD (caanfaBbie zmpc^), 
fe itMHb Ot B xeneaotferoBBiiix aanenaft^. KaMCOBbix kih^^ok, nofiiAB c^^afABoro saMHa. Oa 

D p cy |t " ra BTOeT ooOoft iioipfmmrnnCiparaahrtfc aeropnqEBA a BeBspunonacauA uvrqann, a^^^d^ ^ Bof^ 
VUsmms/n iram i ^i t (pH 12). ripa rMni i WHaHaa nopcwima CMTB c BopfA ofSpasyerca cycnessaa (pa6^ian 
CMBCi^ BOTopttH^ (fynTV 3anBTa B nmyp, cnenoBBfadl b o6racTe» DqnnemaiqpK pai^yoKSBD. c 'KMeuucm 
apcMCBB cxaafniBaeTOi. TB^meer. offpaaptMtBBo yucuHHUB awcb b o^mmc. VBcnmBBe «6MMa - cnencme 
n^arapBB BOUDOBesrroBi GKomBixiBX b cocras CHTB. npBBo;;^^ k paaamao a mnype raj^paran^WHaoro 
j^aBneaan (6Qnee 40 MTIa). riom ^eflcTBHeu nqQ>aTaiiBOHB0ro ffaancaBB b Tcne o(hiCKTa pasBBBaioTca 
aanpHKCBBfi. iipwHtypinqge k cro paspynxesaio {3}. 

Ccna cycneB3ii» CMTB aaniiTb b Tpy6y ira TcpMonnacraHBoro MaTepaana. to ecTt> ro waTcpaana. 
pa3tifar«iaK>ii|,eroca opa BarpeaaHaa, sarepuerssiqMBaTb kobi^, to «<qpe3 13 « aa^serca peaanytw c 
Bbi^^cncHacM Tcnna a pacmapcMBcu CMTB. Tcnna Bb^^cTiacrca ^^ocraixmrao. vro6hi paaorperrb TpyfSy 110 - 
120"^, a snro abone Tewneparypbz. npH Koropoft. aanpamp, ncuuEriaJiea paaMtB^nerai a npoRBiuscT 
noEfcaneBByiD rrxytBcm^ TpytSa yecJoraiBaeTCH AaaMcrpc 6c3 paapynicaaa, a d cny^ouc ee 
npt^^BaparejifcHoro cnycxa e cKBasaay b aoay HcrepMci aHmx; m o6canBoft aonoBBbt c wmrotd 
npaxBuaercfi k o6c^^Boft Konoaae, Tq»40ii7iacTB«iBbifl MaTq>aan upuuHaaer b camiianM Tpco^lBy a nocne 
oKOHixaBBH praKtptM a uopuajnaaufm rmntparyphi DaerBeppfiBaeT e odocneaBBaer wtpexByn ttaoruaifao 
noBpea^eaBA b o6canBoft KonoHHc. 

npBMcp peanaanQHa* Tlp€ffponomMa£, ^ro aa rny^aae 400 m SBauiywoupomwi sonoaaa ;^aMeTpou 146 mm 
c ToniiQraoll creBos 8 mm KMcer ayem^y mapaBOtt 2 mm a ^nasBoA 2 u. 

Bepyr noTxasTHneBOByn Tpy6y ;vTaHoft 4 u c sapyxauM ^aMcrpoM aa 2 mm Mffifame BuyrpcHBero 
;pfaMeTpa ci6ca)jBxA Konoaabi b aarepeane aercpMrnniKocTH (t.c. 128 mm) b TonmBHoft ctchos 6 > 6 mm. 
3arjiymaicrr bbxbhA kohoi Tpy6. roroanrr cyccetoaiD CMTB. Ana ^jcro 6cpyT 100 kt noponiKa a 30 Ji 
TexHB^ecKoA bo^. Cycneaaaio sarasBaioT b nanadrnjieaoByio Tpy6y. repMenoapyioT sepxaaft Kaaex^TpytS H 
aa KCJioaBc HKT ana Tpocance Tpy6y cnycKanr a 3oay aerq>MeTa«iBocTH o6cBffpaA KanoHUbt. 

Mepc3 1.5 V aatoraacTca pcaicuaH a npoucxoAar pasorpcs a pa3AyBaMiic nanaarajicuoBcA Tpy6bi snnoTb 
ffpfi conpaxocMOBeHaH go cTcaKOMa o6canHoa EonoHHU. Eanee Toro. nocKoniaKy Marepaan Tpy6bi 
paaMBT^KR, oa npoBBKaer a b Tpcn^oiy. rexxM oGpannM AononKBTcnbHo ce repMeraaapyex. 
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Hocne QBOBvnBHii pramgw. Korropasi nporrcKaer 0»5 - 1,0 cKwaMny ocraannoT a oosoe aa 4 - 5 ^ Ann 
BoocTaBOBneBRsi Tomepafiypht m oaenepmeBoaafi liummn eaoBaft Tpy6fci. 3«reu Konoaty HKT warn 
^pocRB* JUL KOTOpux iviAcmpb 6bDT coyii^es b nraaMniiy, TwymBMmyr DooqixBoci^ B OBftMumy 
cnycsanr KonooBy 6yi)Tinwiwx ipyd c uonorafii^amaAc *iyp6o6ypoMU f^uunau wjm fpedofi b poBfiypoBaBT 
nepMc lujupyiotzxuc yanu s omi^xBMoc nonByi w leuoBoft Tpytf fai* KonoBEQr 6ypK7ib8iiix Tpy6 niyymiiiBKyp. 
npoH3BOABT onpeocoBKy o6ca;^ft Konoioibc ocnviacso j^dkrrBytonj^ gBcr py gigMM. 

npesuyix^ecTBa npennorofuoro cnoco6a ocHOBbmaioTCH na tow. ^ito noBpexneBue b o6canBoft KonoHBc 
BSQTiRpyeTCfi 6Qnee Hfl^^exHo sa. cwr npoHMKRDBcaBsi uaxepHana nnacTbipfl B CBBn^ wm rpcasfsny, X Towy 
JKC nnacTbipb as cairreTBizecKOro uaxepifana ;^Qmx>Be(ZHee. TaK xas ne noABcpKca xoppcoKH. 

HcToviHHSH MH^opMaigni: 1. Bnaseam B^.» yMcrCoca B.r. Cnpaauswm. icacrcpa no neinmntBauy 
peuamy CKBana. M.. Hqnpa. 1985, c.l63. 

2. Aarropcsoe ceiQ^eTemiCTOo N 1601330, COCP, sn. £ 21 B 29/10» 1990 - nporcmnL 

3. llBCTpyimvH no upmicBeBiix) cuoch BOBecTKOBoft jyxH ropHfaoc h 6ypoam pa5oT (CMTB). Man* AO 
"OrpflftMnrcpHaniif , 7 c 
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Claims itepuyna mao6peT€Bm]: 

1. Cnoood BQOCTtBOBncBHfl r^MRViBDcrm oCcanpux sonoaB. mmomaafA ncpcKpfaiTBe sobu 
aerepMrraqBOcra aa^^nni luiacTfacpeu, fwimynffaiwhiM b m^t ne^opuapyeMsft Tpy6bi, a pacanpeaafi 
mucTUpH oo Boea x^nasBc t^yrcM ooofiumsi S36urowiro A^BneBwi. arjaw amu^ a uw tcm, vro b Kanecrse 
Ae^apMiipycMott ipy(iu Bcnonbsyvr TpylSy B3 TqnannacnPiBoro larrcpaana, a natiiinraqBoe AaBneaac 
ooonanr 3a cibt pMampcaaa caMopa a cx yrfV kn n r r ocH. a caMOpacaBVRKMacroca ifareiiBBna, KoropiiiM 
oanomaiayr TpyfSy ks TepMonnaci' MWHui o uarqiHAna nepg^ nepespbrnRMSOBU Herep ii gnwHocTM o6cwioft 
KonoaBfat. 

2« Cnooo6 DO n.l, oTOM mumipto tcm. vto d aawrae TqaniDiaciviBoro Mttxtpaana acaonbsqrKrr 
DQixasraneB. 

3* Caooo6 no an-l h 2, ornamioinpftcn tcu. «m b KfiMacTBe caiMpa3orpeBaioni,eroca a 
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Drawlngis) [McprexH]: 

XapaicrepMCTYiKa CkirE 



XapaicrepMCTMKa 


SHaMeHHO 


1. BoAO-CMeceeoe oTHoujeHMe cycneHSUH 


0.3 


2. PacxoA nopouiKB Ha 1 oCbeMa, r 


1.8 


3. PacreKaeMOGTb no KOHycy AaHHM. cm 


20,0 


4. ri/ioTHocTb cycneH3MM. r/CM 


1.8 


5. BpeMn Havana peaKUHM rMAparauviii npn 




TCMneparype 20*25''C, mmh 


OKono 90 


6. Teuneparypa caMopaaorpeaaKMn, °C 


6onee 100 


7. CuenneHMe KaMHfl c Tpy6oM« MRa 


5.0 


8. ConpoTMBiieHMe KaMHfl ((sMJibTpauHM BOAbi, MRa 


6onee 60.0 


9. XlaaneHMe npM paciuMpeHMM. Mlla 


AO 45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simuhaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings firom the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
hmestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 Vz hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of hnplementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 nun and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hoxirs later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Vz to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 -prototype. 

3. Instruktsiia po primeneniiu smesi izvesikovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1 . Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a defomable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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